
N
a

ti
o

n
a
l 

W
e
a

th
e
r 

S
e
rv

ic
e

  

P
ro

te
c
ti
n
g

 L
iv

e
s
 a

n
d

 P
ro

p
e

rt
y
 

 

 

NOAA’s National Weather Service 

Basic Concepts of  

Severe Storm Spotting 
 

2011 – Rusty Kapela 

Milwaukee/Sullivan 

www.weather.gov/mkx 



N
a

ti
o

n
a
l 

W
e
a

th
e
r 

S
e
rv

ic
e

  

P
ro

te
c
ti
n
g

 L
iv

e
s
 a

n
d

 P
ro

p
e

rt
y
 

Class Agenda  

 1) Why we are here? 

 2) National Weather Service Structure & 
Role 

 3) Role of Spotters 

 4) Format of reports needed from spotters 

 5) Thunderstorm structure 

 6) Funnels, Tornadoes, “Fake-Nado’s” 

 7) SkyWarn Spotter page & Scary-looking 
Cloud Club 
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Why Are We Here? 

  National Weather Service’s role 

 Issue warnings & provide training 

 

  Spotter’s role 

Provide ground-truth reports and 

observations 

   We need (more) spotters!! 
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 Receive weather information 24 

hours a day 

 Radio will sound a tone to alert 

you when a watch/warning has 

been issued 

 Countless times, lives have been 

saved by NOAA Weather Radio 

 

NOAA Weather Radio All Hazards 

Your own personal siren - your home has a smoke alarm – 

does it have a weather radio?  
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 Radar can detect 

Meso-cyclone 

Radar beam cannot see lower portion of storm “B” 

Radar 

A B 

Radar Limitations 
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E-spotter 

911 

TV 

National Weather Service 

Hams - 

radio    

Spotter 

For Spotters – Getting Report to the 
NWS Office 
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Register on 

our eSpotter 

page which 

can be 

reached from 

our SkyWarn  

Page …after 

you have 

attended a 

spotter class. 

On-line  Report System 
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What do you Report? 

 Tornadoes – rotation, also damage at ground 

 Funnel Clouds (nothing going on at the ground)  

 Rotating wall clouds 

 Hail stones - 1 inch in diameter or larger. Size of 

quarters (this is warning criteria). Will take ¾ inch 

and 7/8 inch reports 

 Thunderstorm wind gusts - 58 mph or higher 

(report tree/structural damage). Gusts =>58 mph 

generate Severe Thunderstorm Warnings 

 Flooding – water over the curb or covering a road, 

rainfall amounts => 1 inch 

 Any kind of structural or vegetative damage 
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•Time event occurred? 

- To the nearest minute  

•Location of spotter (stationary spotter), 

      - GPS coords – decimal format to the 3rd decimal 

      - or referenced to the nearest city/village, to the 

        nearest 1/10 mile (as the crow flies) and one of 

        16 compass directions 

•Condition – what are you looking at or experiencing 

      - what is the event? 

*Source – some identification, ID letters, agency, etc. 

General Report Format - TLCS 
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Reference Location 

City A 

X 
2.6 SW City A 

Spotter Position 

Cultural-Political 

center 

X 4.1 ENE City A 

(42.845, 89.243) 
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General 911 Report Format 

 Always mention if the size, speed, in your report is 

either estimated, or physically measured. 

 “Hello, I’m a trained severe weather spotter.  At 4:05 

pm, at a location 1.1 miles north of Saukville in 

Ozaukee County, I observed softball sized hail.”  I’m 

estimating the hail size.  My name is… 
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General 911 Report Format 

 “Hello, I’m a trained severe weather spotter.  It’s 630 

pm.  I’m located in Brownsville in Dodge County. I 

observed a tornado. Dodge County 911Dispatcher 

tells NWS that tornado is in Brownsville. 

 

 

Dodge Co. 

Fond du Lac Co. 
Tor path – F5 Oakfield Tornado 

Oakfield 

Brownsville 

If spotter had said “Tornado is north of me in Fond du Lac 

County,” the 911 Dispatcher would have told the NWS that the 

tornado was in Fond du Lac County north of Brownsville. 
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Thunderstorm Life Cycle 

Cumulus Stage Mature Stage Dissipating Stage 

T 
S 

Motion 

Cumulus Stage                  Mature Stage                            Dissipation Stage 

T = tornado 

S = shelf cloud 
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Thunderstorm Structure 

Anvil Mammatus Clouds 

Deb Stephasen 

June 15, 2008 
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Wisconsin Tornado Stats 

 Most tornadoes spin up between 3 pm and 9 

pm, with 6-7 pm being the busiest. 

 

 Most tornadoes occur between April and 

September, with June being the peak month. 

 

 Tornadoes generally move southwest to 

northeast, but west to east, and northwest to 

southeast movements are quite possible. 
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 Large or populated 

counties typically 

have the higher 

tornado totals…  

 Combine 

Marquette and 

Green Lake county 

and you get 47 

tornadoes! 
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Tornado    

Tornado: violently rotating column of air extending 

from the ground to the base of a convective cloud 
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Tornado     

Note: Swirling debris at ground level in both pictures below.   

Condensation funnel doesn’t have to “touch” ground.  
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Fake Tornado 

It’s not rotating & no damage! 

Video 
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Fake Tornado 

Grant County 

May 31, 2008 
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What Do You See? 

 Oakfield, WI - July 18, 1996 

• Reached F5 intensity 

• 30 minute duration 

• Maximum path width of 400 
yards 

• 13.3 mile path length 

• $40.5 million in damages 

• 12 injuries 

Video 

705-735  pm… people could see it, county fair in progress, and Oakfield 

police officers and fire fighters recognized when they had a tornado and 

activated their sirens…prior to the condensation funnel reaching ground 
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Lessons Learned                        
- from Oakfield Tornado 

 Tornado can develop before so-called funnel cloud 

 So-called funnel cloud isn’t the tornado and it sits 

inside the invisible tornado 

 Sometimes you can’t tell you have a tornado until 

you see rotating dirt/debris spray at ground level 

with cloud-based rotation directly above 

 Tornadoes don’t touch down – they spin up below 

cloud base - but many condensation funnels (what 

most people call a funnel cloud) do develop down to 

the ground –  giving you the false impression of a 

“touch down” 
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First Two Rows = all are Tornado cases 

Big Square = Thunderstorm Cloud 

Little Square = Rotating Wall Cloud 

Purple Dots = Rotating Debris/Dirt Spray/Swirl 

Triangle = Condensation Funnel (must be rotating) 

                  and Purple Dots present 

Last Row = Funnel Cloud (if no Purple Dots present 

and feature is rotating)) 

ground 

T T T T T 

T T T T T 

F 
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Tornado – condensation funnel 

Extends from cloud base to ground, 

also debris spray at ground level 

Tornado – rotation in condensation 

funnel and debris spray at ground 

level 
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Tornado – note condensation funnel and 

debris spray at ground 

Tornado – note debris spray at 

ground, and we assume there 

was cloud base rotation 
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Tornado – note condensation funnel and 

debris spray at ground, but no rotating 

wall cloud visible in picture 



N
a

ti
o

n
a
l 

W
e
a

th
e
r 

S
e
rv

ic
e

  

P
ro

te
c
ti
n
g

 L
iv

e
s
 a

n
d

 P
ro

p
e

rt
y
 

Tornado – note condensation funnel and 

debris spray at ground 

Tornado – note condensation funnel 

and debris spray at ground 
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Tornado – note debris spray at ground 

and some extension upward. We assume 

there was cloud-base rotation 

Waterspout – a tornado over  

water – note water spray defines 

Tornadic circulation and condensation 

funnel not in contact with water surface. 

They are dangerous – it’s a tornado! 
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Funnel Clouds 
 Funnel Clouds, by strict definition, do NOT come in 

contact with the ground, nor do they create a rotating 

dust/debris cloud at ground-level 

 A true funnel cloud will ALWAYS be rotating 

Doug Raflik 
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Funnel Cloud 
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Scary-Looking Cloud Club 

Click on “SkyWarn” link 
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Scary-Looking Cloud Club 

Click on “Scary-Looking Cloud!” 

link  
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SLC Club 

Read entire story.  

Some embedded links 

have more info.  There 

are 5 pages of SLC 

pictures  
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Scary-Looking Clouds! 

KSNTV 
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Caution 

 “Better safe than sorry” means “not passing on 

a false tornado or funnel cloud report. 

 Human weakness – adrenaline & excitement 

can undo months of training. 

 You know enough to be dangerous – if you’re 

not sure….don’t call in your report! 
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Quiz Time!  

? 
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Tornado or funnel cloud? 
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Tornado, Funnel or SLC? 

Gullikson 
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Tornado, Funnel or SLC? 
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End of Basic Class!!! 


